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mzmmznt^j ^#;i/B^-#£i2#7Gi$jcjgif§LT, aatt-rs 

mm wfe^m zmz-fc^t-* mm n?z> mmmmmm. 
m&m i izmm<omm^mmm 0 

;i/©fi^ffi<fc »J i: ^ <fc f&IBii BMitf) jM©Mt(Z)iIS#-J§- wow 
©Hi©iiSff i/^/i/ n<Dmtfffi7£ i/^;i/<t v^sa* fc^jt-t s <t e> 

x>A + (M AX — M IN) Xn 
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x<A+ (MAX-MIN) Xn 

tit=.zL£ zmwLt-t&m&m i&v*i/3©v**r*i#i social© w^ra^So 

[ff#^7] iafa^BM*©35^©H^> ftflBiiB®iii£tN>i:b;k3 

[0 00 1] 

fluraiiiE iz m-t Z> % <D X' & £ o 

[0 0 0 2] 
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-f jisj±&£<Dmmttn±iz. it^m^tmrn^n^vx. m^mm^^om^ 

[0 0 03] 

m^^Sr^^SilLT^Lfcm^ffi (fluorescence) S/^^A 

dn AmKz&timm'pi^ &yt&m*tox-&m^ M®DNA^^m 

©DNAWT^r&W^g&^-B:, feSV^i, mm<DBN Amx*. tf)\,3cn<b±x 

m,mmzfrt=LDN Amn&mmis. mmmzz^x. myt&mzmmisx. £d 

^IC, DNA£^|4 (denaturation) #CV>T?. "tMf > • *y^>f > 

^bT^igLfc^n-^ii^ttDNA^ii^yN^^y zfu-zrn 
NA^^<&zru-7RNA£mmm&nNAmK<D&*mnmizm&v. mm 

j&u ^^^©sKf^-rsDNASr^^^ajL/fey-r^ziii^-e^So 

A^n-^^ibt, t^M±©D n a i: A>f ^r-f mm*. 

flcJKJDB^h-rSDNAOD^Sr^ffibfcUi-SZl^^T^^o i©Sfc3t«ffiS/ 

# tc . at-g^si*! & if & & m -r £ 3 £ # T* £ S H v > e> #J j& # & S o 
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[0 0 0 4] 

^.(DXo IZVT, CCD:2j*^&C<J;oT3fcm&?HC&ffiLT, 5= -f l?Z 

[0 0 0 5] 

[0 0 0 6] 

L^ot, CCDfcj8v>T4«lfertniritf-dt&f^^ 
[0 0 0 7] 

mm & * » ©#©] 
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[0 0 0 8] 

j& v> u e ^mm * &3k-?z>m& tiftot, ^ v v&7f>wm k. & o & u -r 
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li^MtHitflgl, MSB^ffiiE^JC<J:oT, ftBI*©iIf#W^ 
LTv>S©-e, '&M<0£oK^ Jl^tJTI;-? 4 JlZteEoi^miky 4 ft*%m^ 

[0 0 10] 

& b Mi<z>$iM## ^ mm®, a HsR©aE#© i/ ^ovom 

ffi<fcy*>i£v^^£¥!I£U mm&mmm&mmm^r 1/ ftffB&BHit 
©ifif©Bi©aSff i/"*/l/©«*« £ y %iK ^ i: £ £ <fc i*iB& B 
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«fi«#U"< J n/©«/hffiJ: »J%fiv^SCI8ot, Mt?W*fite#«K:«fcoT, 
[0 0 1 1 ] 

ft g Ii0j5§©I*otSi# 1/ "*/i/©¥*&H a , «*«M AXfii tf«/MI 
MINOTU n&lE0>5£I!c£LT, tflgBft B®i©IIff l^"<;i/x x 
>A+ (MAX-MIN) X ru x<A+ (MAX-MIN) XnSr^c 

&&\i^z&\<mmizm^&&<nr*te^iz%frfrt>b-?^ ^mm^^mm^^ 

[0 0 12] 

tt%ma>zbiz&£v^mmmmizis^T&. t«iaiE©5£ffcn#ijsu:, 2^ 
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m<D&*. &vmmiz. m&mmtwfeirzzLiitfnimiztez. 

[0013] 

So 

[0014] 

Is £ If lEi" £ 3 1 ifi «Tfg ic & s . 

[0 0 15] 

8stf0lJlcS-5VAT, *^Wlc^^S^3F* bv>HJ6^lco^, 

ant *mm<D&t. v^mmmmiz^^mmmmmmiz^^x. mmzn 
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So 

-#3W:. CRT4 i:^r-#- K5 5:f ^.T^5 0 
[0 0 1 6] 

£<D&miZ&*)fte>frfrtem&7 CCD 6 feat's fcACD'vW/^aiSfr?- 8 
CCD 6©ftfffilCg2g$*lfc^y # 9 CCD6MbfeTtDyi 
m^r-**?* V* ;i/M^-^lC^g|-r€>A/D^^l Oil. A/D^#|#g 

771U, #£PCCD;*7;*^ 1 ©I&f^&W -TS;*? * ^SffWia8& 1 2 £ 

feU. ^SPCCD**^ 1 ©MBlCtt, ^;i/^ni^8^-r<2>I^S:^-rS}fe 

[0 0 1 7] 

03 lC^$*i£ <fc?tC. BtH2p^lC^ WfiW4 5 0nm®ig3tl: 
^t5^-0tfiLEDM2 1 tf^ttbnTfcy, i-0tfeLED^S2 1 
<D®to±j5\Zte, #3fe««#4>#4 5 0 nm©ffijS3fe*:3rrS»:i ©»&L ED 

7«2 1 CDJhffitCW:, 7>f 2 4#»»3*U I-©ffeLED3li2 2feJ: 
t) t fH©t6LED)ti2 3 0Df&®£&, -etl^tl. V 4 2 5 £ cfctf? >f ;V 
# 2 etfflfijlF^tlTV^o 7W;i/^2 4, 2 5. 2 6lt 4 5 0 nmS§(D^ 
^©^^©it^lC^'W^^?:*^ hU 4 5 0 n miEf&©afc*©3fe©*fc 
j8aW*tt*t£^bTV*<5. U>X1 7©fffMlCtt, 4 5 0 nmjg^©a 
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mytZijy ht57-f 2 7#, J&y^L-«rtgi::^tt£*iTv^ 0 

[0 0 18] 

04 lC^£*l£ /1-V-*-/l/:3:/fc::x-* 3 W\ #3$CCD;*7*^ 1 <Z) 

Iffil:tI^t5CPU3 Oil. #£PC C D*;* ^ 1 0>£f£L # 

-r^M^-^iam^S3 2£. m*^-* fames' 3 2tcia'iii2*ikM&-7 r - 

^{CH^«tSS:J6-rB^S^S3 3 Me^- #MBtt3^ 3 2 JCiB^Snfc 
M&^-^ICS^, C R T 4 ©WB±(C 3 4 

i:S:^TV>So MffiLEDM21, #£zltf>W£i LED 3fcM 2 2feitf 
^£0f^LEDM2 3li3fe^0M#^3 5 tC J: oT fWflP^tlT £ U , ftttftl 
»#®3 5K:H:, ^P-3j?- F5*»e>, CPU30^Lt, JgaMt##A;fr£tl 

sj^icftj&saxT^So cpu3o«, ftmccDij*^ KDijt^Mfflmm 

1 2lC®4r©M#S:ffi7J«rigtC«l^$tlT^S 0 
[0 0 19] 

H5lC^$tlS«fce)tC, CCD6H Jfefc-fe^i^ 0£ffiA*9(6»4 2 fcflt*. 
T£y. 3fe«l2>-9-4 OlC^^tlfe«#li. tiSM4 4 S:^bt, ffiTJif 
*M4 2lCj££;ftT, ffi^J$tlSJ:e)lC#^$tlTV>So *ffif*ai»4 4j^e>© 
i8»ffibiW«HaK4 6JCJ:oTiS9«rSn, ^*ffibM^lElJS&4 6 
tt, ^^^M^EIj^l 4lCJ:y^StiT^§ 0 
[0 0 2 0] 

®l^V^L0 5lC^$tl^^*PCCD^^^ 1 fc«a.fcHfc&J*SS*B:, 
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[0 0 2 1] 

^-T, H-if-tCj:*;. ^-0>W&LED}fe^2 l&£V^±f|lltf>#&LED 

%mz 2fcj:u f ^H©wfeLED3tar.2 3^>sn, 7 

(H^-Br-T) *V7-f 2 4_LlCSfi$*lT, Bg3§2#B|De>4x£o *V>$k 
, a.-- tf-^^r-TK- K5tcSffi^##$:A*'r-5i:> 5MM$r#l£ 3 5 IC <fc 
V, Mt6LEDM2 l&SV^;mil<Z>irfeLEDft2gC2 2 33<fctf^^© 
f6LEDM2 3^>3tlT, M^fi^lcroI^T. JM^tf^it ^tlS. |^ 

IS&l 2lCA;fr2*u iSt^MWmS&l 2tc<fcoT, v g ^n^ti. cc 

f-0tfeLED3fel2 l&&VU;mzi©W&LED3«2 2fiJ;tffH©f 
&LED3fc2§C2 3 tlfemf&yb&. 7 4 to* 2. 2 5, 2 6{CckU. 

4 5 0 n mafi^OtftSO^JK^fflaSrit^^* y -£<Z>*££I« 4 5 0 nm 

S„ 

[0 0 2 2] 

B^m#:' : f I ©m^M^e>^-&e,tlfem3fc^ 7 4 to* 2 7£J:tf#*^> 
XU^lt, ^CCD*^7l©CCD60)tSjBK:A*fU 3feH®lcB 
tSMtSo CCD603ltt>t4OH ZL^bT. ^«®lC^J^S*lfe® 
flt<Z>3fe&3tf* m$:«f0^T*fftS. 7-f 2 7&C ioT, IfrjgftT& 
S4 50n m5£«©ai«CD3t3^* yhail&feft, H^Ejfift 1 8 #©St3fe«MR** 
£3IHte>*l£m}teOD»#, CCD 6(Z)3t«^>-9-4 0 IC J: oT^3fc£*lS 0 

ffij£©»fflRfrlS[#jft3i'rSfc* CPU3 0S, i££PCCD;*J;*^ 1©*^91W 
^rES&l 2lCSffi^TM#$:ffi*-rSo #*91B»IB»1 2tt, CPU3 0^P> 

Sffi^T##£^tt&i:, an*mL«9«na»4 e &k»ut, ccD6©)iit 



1 1 
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„ i 0-7 v- A/sec ^m<Di&mx^ ffijtj**B*4 2 izm. y , se>ic % a/d^ 

msii oic&at^-frT. T^S^MtU I§f-f^7 77 1 1 ic— uti&icgB 

[0 0 2 3] 

jjt^mwm&i 2Knmft-rm&&m*i*&<Di:mv&K. cpusou h 

3 5lC<fcy. ^-^iam#^3 3 lCgEm3*lfc«#^-##Se*m£*U &^IC 
JCSDT, M&#t«^»3 3 tC<fcoT, Hi&MStfife^tU M#L«#J££4xfcH 
f§i^-#fC^o^T> C R T 4 <Z)W® JtlC, S3fcMt#*a*S*l*. 
[0 0 2 4] 

^LEDM2 1, fg-<Z>»&LED^2 2fei^H0f 6LEDM2 3 

cpu3o^e>, ?$-*pccD^^^i©^^^^iaj8&i 2tcsm^T^# 
&.s 2iciaigstiSc . 

[0 0 2 5] 

ss5 o&&zfmm s r-*mn^m.3 zizmmztitcwmT-**— mmzmn-t 
mmvx. -mmizmm-*z>£t>izm&,zfrT^z> e 
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[0 0 2 6] 

gP5 4 CRT4<AB®J:C^^£S*<Z>0^5 ; -#£SB^S0^ ; - 

HJg"5*-*»J£»5 6lZ^^,xmm^tl. CRT4© 

5 7KlJ:oT^/£S*lfcW&^-#;i3<J:tf0^-x J -* zl^fcWtCjg^LT, 
-^icffilfrs^^-^Sa^B 8 H?^-*gBti3IS5 8lc-^fi5lciB 

-*««38fl»5 9 ^-#Mii£M*3P5 9tCj:oT^^tlfc®#-x-^^ 
<fc #0^- M^Wcd-t 1 - # ^7c65lcMggLT, -^WiCfB« 
ts^^fi'K^^'jeoi:, #>f > 6 owjc, zzik5tmzmffl2nT. 

[0 0 2 7] 

Str-^ilS^f-^ ^^bt, C RT 4 ©MS±lC^f5A^^tS 
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mmm^m 62c ®#&^*g^#jg 7 6 ^ e> <d mmmBm^m^tfA* s ti 

*£fl£3Mg 7 4 , # MiEfi^#m 75^i tf®#»*S 7 6 fcfc, 

[0 0 2 8] 

@7{i, mMT-ZWJEM 6 1 0^D7^^>f7^7AT&S. 

0 7(C^$*l£ £5lC, B^-^ffiiEglSe 1 tt, «?-f > K^^eU 6 OftlC, 

M»JcfeVNTtt. r&BMiij £^e> 0 ) £>f>i>i:tfc3x3©ii(i!)Iif 
*m$nfe®^-^lc«^VNT. ftgMH^ CCD 6{c<kS^Ulc®HL 

T, Affile, CRT4CD®ffi_hK. MV^®ilt&£VU±&V>Hifi£ LT^;£*l 
feMtBlT*fe5^^WSt5MtI*HSa 8 2 MtHt^£a8 2 

*ey 8 oiciamsnfc®^-^«t'©®^©tgs«#u^i/5:^^i^ASM^® 

it*iiE8P8 3 £«|*.TV*.g>o 
[0 0 2 9 ] 

J^±©<ke>tc«|^$tife2fi:^^(Z)||J6^lc^^s®#«iS^g3 3tt. #T 

<D£?tZlsT. ®&^-*i3lt#©3 2lCfB^3:ftfcW#^-#lC^5V^ ft 
^B^S&SfefcttSm®^*. CRT4CD®®_Llc3t;aVr£ 0 



1 4 
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#^7 OfimftZfrT. — Bfr^y 5 1 {C^5t6^Cjggl^*lT, iS-tt^tlfc® 
[0 0 3 0] 

rL-lf-tt:, CRT4©®ffi_btC^StifcH^$:M^b, ^MtCJSET. ® 

v*fct»/.hu Mi? 1 -**:, &*/^/>Mfc^- # faiths 4 ic, -fc^mizm 

mm&mm^mi etfWifttzftzii. mmmm^6 2iz^v. crt40Bis± 

[0 0 3 1] 

CCD6Kli:oT, 3fcm^{C^ffi$tl, A/D^Ml 0(Cj:oT, ^-f ^ 
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[0 0 3 2] 

Bfc* -5 J: c> tc*gj& £ tiT V * £ „ 
:x— if-tf, CRT4<D®B#lc^^£;ft;feM^Mil&*^#>£* V v9-* 

t v * 5 wfc-? - # 2 -ft £ o 

[0 0 3 3] 

7£V>T% MUt^-^ffil/SBS 1 CRT4©W®_t{C^;*;nT^5m3£ 

^a®^*:*^^ S 3X3 l/"*/!/-?- # fc^ffii" <fc 5 IC« 

S^^-^^ffiLSPS n:<fcy, i*as$tifcaSBi$:^i>i:tS 3 X3© 



a5E# 2000-3012952 



1 1—237574 



[00 34] 

ii@MIC£#vi>i:-r£ 3 x 3 ©Him*, 0 8 \zj]kZftZ>£?tem 
* <D^S^# t' * ft £ M V X V \ 5 „ 

Hf«fflf(t*»e>'»*&tlfe3t^ CCD6lCj:oT, ^fiSTlC^ffi £*U A/D 

m\<mm£fci*&\ t mmi*. — use, ^©H^tcjtur, M^ici^v>?iM# 

l/K ;i/ £ * -T & & -5 V > H S IC <E V ^ S V K )h £ W V X V x 5 „ 
[0 0 3 5] 

3 © ® # © 1/ ^ ^ © # T\ ft* & 5 V ^ ttS/h £ ffl^ & . 
©*T*, ^©Mitt, IL&^©#Ml$&M^®f^&£ "TIB 

£>2&-ar*>*lfc3fe#, CCD 6lC<fcoT. 3fe«l$lC&ffi£*U A/D^^lOtC 
iot, 7 s W S^Jl/ftStlTfc&nfc^-f S/^l/K^-^tcS^T, CRT 

4 ©m®_ttc tifc r t izmm-?2>'®mi®& : b<DXiZte^ e> 

*1&©T% JI#Wi}i¥(l5t8fl 8 2 tt. Se>tC, 3X3©IittJ©aBBiC^< 
l/*/l/©¥*Mt A, M^CfitMAX^^^/J^MI N$:»ffiU 

x>A+ (MAX-MIN) Xn 

ntelE©5£$CT?&»K *HJg^«|{CfeVNT^ 1 2©&HIC^ 

[0 0 3 6] 

YES©££fcfc, aSIlCffli|ffK;i/xH iiBBiCI: 
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-&e>tifc^*^ ccD6ic<kot, ytmmz&mzfr. a/d^&sii oicto 
5 s s^/wfcstiT^&ijxfc^-f vz^mm^-zKm-i^T. crt4© 

©4#Ml$£M^WItT*«fcv^¥!J5£U #*f!E##£, M^M^SiEas 8 3 K ft 
[0 0 3 7] 

nrfgtetf&Stf, 3X3©Mt#T-, flfi©Ml<Z>$g 

#fre>#g-&e>*ifc3fc#> ccD6icj:y, 3fc«e^c&ffi3*w a/d»io 
e>tis©-e, iMHBiefiijia* 8 2 ^e>ic, 3 x 3<Dmmfp(Dmmm^i/^<jv 

x<A+ (MAX-MIN) Xn 
ZlZllC. ntt^gCT^*;. MStt. 1 fcV*L2<Z>«&HlCig5££*l3„ 
[0 0 3 8] 

i±*>*lfc5fe#, CCD6iCj:ot, ftmi&lC&ffiStW A/D^&3§ 1 0 tC & o 
T> 5 s -f S?#/Wt3*lT»e>*lfc'5 s -f ^*;i/M*-r-#lcS^T, CRT40 
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rtiicMLT, NO©t§{t MSMi^gP 8 2 ti. SBBiCtt, SEj&tt 

[0 0 3 9] 

are*, &\,mmx* : b&^}iWfeznz>fr*>, mnwmwfems 2^ ^fitiEM 

||#®iSi*SlE3lS 8 3lcffi;d-r£o 
MSW^«iEa$ 8 3 l±. M#®il§^3iS8 2j^ffiiE##&^W££, 

^ 1/ -#lcg^5#, t£g®f!iCfcbtfic3 x 3<D®fSirf»(Z>iigKfSiC£|& 

[0 0 4 0] 

Biiibt, -e©w*s:it»^fcb'fc3 x 3 ©ii©iiit 1/ ^ si* 
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[004 1] 

W*fe<k^avAW^*^*$4xfcm^®#*^ CRT 4 ©®ffi_hic^^4xs 0 
[0 0 4 2] 

*mmmmz£tii*. mm^-zmiEmG lornm?-* miasms c 

R T 4 ©H® JilC^^S tlT ^^5Ht©i±3()^ £>*T^tf>j£Sclc2>|-jSt- £ <fc 5 IC 
aiHiCOSIff 1/^1/^ 3 X 3<&Wi§<Z>ilgHg-i§-l/'</l>#T% 



2 o 



£ti8E# 2000-3012952 



1 1—237574 



wmcwm&m-^u'Oitf. W3x3 0ii©iisifK;i/tft% umic 

H^COiifg##l/^;i/A\ &@EffJilCfce>tflc&BBi5iC£|&< 3 x 3 <DWM 
[0 0 4 3] 

*-r, asisic©iii#i/^n/^ 3 x s&mmommm^u^tpT*. m 

/J^^fcWtU S/hT*fcv^¥!J5tbfc££tt, SSBIC&, SL£*Ktf>#JI 
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[0 0 4 4] 

&@W^C<D^##l^;i/£#£mx.TV>S<DT?. ftgBHC$:i<3 
[004 5] 

z> % <d -e & s r i: « v \ e> * *e % & v \ „ 

[0 0 4 6] 

5©H^©^##^ / <;^^SV^^±^^a^C$:^fvC^i:'rS 7X7 JCS^^T, 
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[0 0 4 7] 

t, aB®^c^iEj*^(D#Me?;^Mv^^*^^?:*ff^b, &g 
igc£i&< 3 x 3 <Dmma>mmm^ u^;va>^m. &zkm&&&m'bmhiiim 

[0 0 4 8] 

gHB^l/^l/fcfcilELTV^tf. &BWiiC£|&< 3 X3 0li©llifl/^ 
;b©S;MfifcJ:tf/£fcteft/Jvfii#s &gMiC£l&< 3X3 ©lBI©iSf# 

ft3Mtfc£tfS/JMfi£^;>t&®ilt£^«>T, &g®ilC£|&< 3 x 3 ©W 
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[0 0 4 9] 

mm mm& z> ^ it a v izm m •? z> m&mmv $> z> \z % t> e> t\ 

[0 0 5 0] 

3*>{C, fWBISJ6»«K:£V*THU Bt^2|^{C. ^-<5D»feLED3'16^2 1. 
fl^.<3DWfeLED^2 2£J:tfm^<Z>irfeLED3 l fc^2 3 &«mTV*5#, 2§ 

f6LEDM2K 2 2, 2 3 &J8V*TV^tf, &3feftft<Z>S£iCJ£ Ct, ^ 
3fc8l**'&#4 0 0 nm^t7 0 0 nm®^®i®3l$:^t5 L E D)tlS: 

[0 0 5 1] 
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ED)tI2 2fe e t^^<Z)W'feLED^2 3 <fc 5 lC«tf&£*l-^ 

^7 h-r^^w 2 7^5ty^borigic«^$tiTfe*;, -7>r 2 7 

[0 0 5 2] 

s&jc, i&gB^ia»<iiK:fev^Ttt, ^-©w6ledm2i, as- ©ml 

ED3IS2 2^J:tK^©W^LED3 l fe^2 3 V*£tf, ft#*Bfe&*ffl 

©ffiLED)tI2 1, ^©ffeLEDM2 2 SBJ:tf^=<Z>*fe L E D3fc» 
2 3{i^St$y, 7^^/5(24, 2 5, 2 6, 2 7 £>&Htf&V\, 

<, ccd#*^ 1 ©mhic, z&nm. mm? 4 > 1 4 estc 
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